Plasma leptin concentration in fetal sheep during late gestation: ontogeny and effect of glucocorticoids.
The ontogeny and developmental control of plasma leptin concentration in the fetus are poorly understood. The present study investigated plasma leptin concentration in chronically catheterized sheep fetuses near term, and in neonatal and adult sheep. The effect of glucocorticoids on plasma leptin in utero was examined by fetal adrenalectomy and exogenous cortisol or dexamethasone infusion. In intact, untreated fetuses studied between 130 and 140 d (term, 145 +/- 2 d), plasma leptin concentration increased in association with the prepartum cortisol surge. Positive relationships were observed between plasma leptin in utero and both gestational age and plasma cortisol. Plasma leptin was also inversely correlated with fetal p(a)O(2). The ontogenic rise in plasma leptin was abolished by fetal adrenalectomy. In intact fetuses at 123-127 d, plasma leptin was increased by infusions of cortisol (3-5 mg kg(-1)d(-1), +127 +/- 21%) for 5 d and dexamethasone (45-60 microg kg(-1)d(-1), +268 +/- 61%) for 2 d. However, the cortisol-induced rise in plasma leptin was transient; by the fifth day of infusion, plasma leptin was restored to within the baseline range. These findings show that, in the sheep fetus, an intact adrenal gland is required for the normal ontogenic rise in plasma leptin near term. Furthermore, fetal treatment with exogenous and endogenous glucocorticoids increases circulating leptin concentration in utero.